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Abstract 
Plant survival and fitness are dependent on root system architecture (RSA). In Australia, root systems of major agricultural crops 
are poorly adapted to soils that mostly have poor water holding capacity and nutrient deficiencies. Decreasing water availability 
due to drying and variable climate in the Australia’s grain-belt exacerbates these soil-related stresses. Development of future crop 
genotypes with efficient root system for enhanced abiotic stress tolerance is essential for improved crop adaptation. Root traits 
that overcome abiotic constraints are critical to maintaining structural and functional properties, and are considered first order 
targets in breeding programmes for rainfed environments. Root traits, such as deep root systems, increased root density in 
subsoil, increased root hair length and density and / or xylem diameters, may contribute to enhanced water and nutrient uptake. 
Narrow-leafed lupin genotypes with increased capacity to take up water from deep soil horizons were linked to increased yield 
potential; similar relationship exists in wheat, soybean and upland rice. Modification of RSA could contribute to improvements 
of desirable agronomic traits such as yield, drought tolerance, and resistance to nutrient deficiencies. Wide-scale use of root-
related genetic information in breeding programs relies on accurate phenotyping of relatively large mapping populations. Such 
large-scale phenotyping of root-related traits remain the most important issue in translating recent physiological and genetic 
advances in understanding the role of root systems in improved adaptation to abiotic stress and enhanced productivity of 
agricultural crops. 
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